Abstract Entanglement degradation caused by the Unruh effect is discussed for the tripartite GHZ or W states constructed by modes of a non-interacting quantum field viewed by one inertial observer and two uniformly accelerated observers. For fermionic states, the Unruh effect even for infinite accelerations cannot completely remove the entanglement. However, for the bosonic states, the situation is different and the entanglement vanishes asymptotically. Also, the entanglement is studied for the bipartite subsystems. While for the GHZ states all the bipartite subsystems are identically disentangled, for the W states the bipartite subsystems are somewhat entangled, though, this entanglement can be removed for appropriately accelerated observers. Interestingly, logarithmic negativity as a measure for determining the entanglement of one part of the system relative to the other two parts, is not generally the same for different parts. This means that we encounter tripartite systems where each part is differently entangled to the other two parts.
complete framework for theoretical considerations and for practical situations such as the implementation of quantum computation tasks performed by observers in arbitrary relative motion. So, the relativistic quantum information theory may become a necessary theory in the near future. Relativistic quantum information in inertial frames has already been studied [3] [4] [5] [6] [7] [8] [9] . Peres et al. demonstrated that the spin of an electron is not covariant under Lorentz transformation [3, 4] . Alsing and Milburn [5] studied the effect of Lorentz transformation on maximally spin-entangled Bell states in momentum eigenstates and Gingrich and Adami [6] derived a general transformation rule for the spin-momentum entanglement of two qubits. Now, it is well known that for different observers in uniform relative motion the total amount of entanglement is the same in all inertial frames, although they don't agree on the amount of entanglement among various degree of freedom of the system. Also, more recently, quantum entanglement has been studied in relativistic non-inertial frames [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Alsing and Milburn extended the argument to a situation where one observer is uniformly accelerated [10, 11] . Fuentes-Schuler and Mann calculated the entanglement between two free modes of a bosonic field, as seen by an inertial observer detecting one mode and a uniformly accelerated observer detecting the other mode [12] . Alsing et al. did this calculation for two free modes of Dirac field [13] . Pan and Jing discussed the degradation of entanglement for two non-maximally entangled free modes of scalar and Dirac fields [14] . Martín-Martínez and León discussed the behavior of quantum and classical correlations among all the different spatial-temporal regions of a spacetime with an event horizon for both fermionic and bosonic fields [16] . In another work they relaxed the singlemode approximation and analyzed bipartite entanglement degradation due to Unruh effect by introducing an arbitrary number of accessible modes [17] . Also Bruschi et al. addressed the validity of the single-mode approximation that is commonly invoked in the analysis of quantum entanglement in noninertial frames. They showed that the single-mode approximation is not valid for arbitrary states, finding corrections to previous studies beyond such approximations in the bosonic and fermionic cases [18] .
In this paper, we attend to tripartite systems which are constructed with modes of a non-interacting fermionic or bosonic field. For our purpose, we constraint our argument to the single-mode approximation [10] [11] [12] [13] [14] [15] [16] . It is shown that as a universality principle going beyond this approximation does not modify the way in which Unruh decoherence affects fermionic and bosonic entanglements. Unruh effect is independent of the number of field modes considered in the problem and statistics is the ruler of this process [18] . In tripartite discrete systems, two classes of genuine tripartite entanglement have been discovered, namely, the Greenberger-Horne-Zielinger (GHZ) class [29, 30] and the W class [31, 32] . These two different types of entanglement are not equivalent and cannot be converted to each other by local unitary operations combined with classical communication [22, 23] . The entanglement in the W state is robust against the loss of one qubit, while the GHZ state is reduced to a product of two qubits. According to the geometric measure of entanglement, the W state has higher entanglement than the GHZ state does [33] . Methods are proposed for generation and observation of GHZ or W type entanglements [34, 35] .
Here, we consider three observers, two non-inertial observers with different uniform accelerations and one inertial observer. They initially share a state built by modes of the fermionic or bosonic field, as viewed in the Minkowski coordinates. The state is chosen to be entangled as the GHZ state or the W state. Then switching to the Rindler coordinates for the accelerated observers, we investigate the change of entanglement caused by the Unruh effect [20, 21] . We use the logarithmic negativity as a measure to evaluate the entanglement. This measure can be used to evaluate the entanglement of one part relative to the other parts of a system with arbitrary dimension [24, 25] . In a similar work Hwang et al. have discussed
